Bacterial isolations were attempted from milk samples taken from 242 range ewes in a southwestern Idaho shed lambing enterprise. Eighty-five percent of the ewe milk samples had no pathogenic bacterial growth at lambing and 3 weeks later. The few organisms that were isolated did not appear to affect udder condition of the ewe or contribute to lamb mortality. Shed conditions did not affect the frequency of isolation of potentially pathogenic bacteria. The prevalence of udder abnormalities, however, did appear to have a positive association with ewes that lost their lambs. The most frequent abnormality was a diffuse homogeneous induration of the udder. This hardening was apparently unrelated to bacterial isolation or the age of the ewes. Mastitis, either subclinical or clinical, did not appear to be a serious problem in this particular flock. Mastitis was not related to lamb mortality.
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I ntroduction
Lamb mortality shortly after birth accounts for a large portion of the reduced lamb crop in many sheep operations (Moule, 1954; Safford and Haversland, 1960; Beck et al., 1968; Dennis, 1972; Gates, 1977) . Many factors have been identified as contributing to this perinatal loss, including exposure, starvation and disease. The purpose of this study was to examine the udders clinically and microbiologically, and to 1The authors wish to thank Delores Spaulding, Carol Dugger and Linda Cox for their clerical assistance and Beth Mamer for laboratory support.
2Funded, in part, by a grant from Section 1433 Funds, USDA-SEA, Project 712-K025. Published with the approval of the Director of the Idaho Agr. Exp. Sta., Univ. of Idaho, Moscow, as Research Paper No. 7989. determine the relationship of these findings to lamb mortality. Information derived from this study will be included in a much larger study of other factors involved in lamb mortality in range flocks of sheep that are shed lambed.
Materials and Methods
Three-hundred and ten ewes were selected on a random basis from three bands of 4,226 crossbred range ewes. Random numbers were selected from a standard table of random numbers (Selby, 1968) . Ewes were run through a sorting gate and numbered consecutively. When a ewe corresponding to a selected number passed through the gate, she was branded with paint. After identification, the ewes remained with the bands and received no special consideration throughout the lambing season that would bias the outcome of the study.
Only 263 of the 310 randomly selected ewes lambed during the 52-day study period. The remaining 15.2% were lost from the project when their paint brands were sheared off prior to lambing. Milk samples for bacterial isolation were taken from 242 ewes at lambing; 116 ewes were resampled when their lambs were about 3 weeks old. Also included in the initial samples was milk taken from ewes to which lambs from study ewes had been grafted. The reasons that fewer ewes were sampled at 3 weeks than at lambing were (1) death of ewes, (2) removal of ewes from the project due to death of their lambs and (3) loss of identification of ewes following shearing. Shearing accounted for most of the ewe losses when resampling was done.
Milk samples were collected from the ewes during the first 24 hr after parturition and again at approximately 21 days after lambing. Prior to collection of the milk samples, the teat ends were cleansed with 70% alcohol-soaked cotton swabs. Foremilk samples were collected into sterile 10-ml plastic snap cap vials. The 610 JOURNAL OF ANIMAL SCIENCE, Vol. 50, No. 4, 1980 vials were frozen at -40 C for bacterial culturing after all the samples were collected.
Udders on each ewe were palpated for indications of acute clinical mastitis and evidence of chronic udder damage. Collected milk was also observed for abnormalities such as clots or blood.
After all the ewes had lambed, the samples were thawed at room temperature and plated out on blood agar plates. Standard methodology described by the National Mastitis Council was used to identify the bacterial organism present in the milk samples (National Mastitis Council, 1969) .
The Chi-square test was utilized for statistical evaluation to determine whether the ewe data from the project differed in distribution from the anticipated results. The .05 level of significance was used throughout the analysis (Downe and Heath, 1965) .
Resu Its
The age distribution of the ewes whose milk was sampled bacteriologically is shown in table 1. The number of ewes included in table 1 is slightly smaller than the total population of ewes cultured due to lack of age information. The age distributions for the ewes that were sampled at parturition and at 3 weeks were found to be similar.
Results of the laboratory analysis of the milk samples are shown in 71 (29) 38 (33) 17 (16) a Growth 28 (13) 17 (14) 18 (15) 242 116 116 aLower (P<.05) than expected from distribution at parturition ; all other distributions similar.
separated from the samples containing bacterial growth by other organisms. The frequency of bacillus isolations was determined to be different (P<.05) at the 3-week sampling.
Actual distribution of the bacterial isolations at lambing and 3 weeks after are shown in table 3. The group labeled "Others" includes Corynebacterium species, Pseudomonas aeruginosa, Escbericbia coli and a Nocardia. There were no differences (P<.05) in frequency of isolations between lambing and 3 weeks.
The relationship of age to frequency of bacterial isolations is depicted in table 4. Again, a few ewes were not available because of the failure to obtain ewe age information. Note that isolations containing Bacillus species were pooled with those that did not exhibit other bacterial growth. Statistical analysis revealed no differences between the isolation results among age groups.
The only individual bacterial genus with sufficient numbers to be adequately examined was Staphylococcus. There was a positive correlation between age and numbers of staphylococcal isolations, as shown in figure 1. The proportion of isolations with nonspecific growth or no growth is shown by day during the lambing season in figure 2.
Data derived from palpation of the ewe udders at lambing on an age basis are shown in table 5. There was no trend by these data toward a relationship between age and induration of the udder.
The relationship between the presence of staphylococci in the udder and palpable abnormalities was explored. Of the palpable normal udders, 14 had a staphylococcal species isolated and 186 revealed no growth or bacillus growth. A similar distribution was found in the abnormal udders, of which seven had staphylococcal Various other factors were examined in an effort to determine the ability of the ewes to supply adequate milk. Nearly 97% of the ewes were judged to have normal quantities of milk in their udder at lambing. Seven ewes had no milk when examined shortly after lambing. Eleven ewes had at least one blind nonfunctional udder half. Of these ewes, five raised all of their lambs, while six lost at least one lamb by death. Of the five twinning ewes with a blind teat, one lost both of her lambs and two lost one lamb each. There was a significant relationship between ewes with blind teats and ewes losing lambs. Ewes with blind teats lost more lambs than expected compared to ewes with normal teats. Although the shepherds were supposed to express milk from each udder before the ewes entered the shed, seven ewes had teat plugs which required some effort to remove.
Survivability of lambs was analyzed in relation to bacterial isolations from the milk and udder abnormalities. Of the 193 ewes in which lamb mortality did not occur, staphylococcal bacteria was isolated from only 15. Seven of the 64 ewes that lost at least one lamb had staphylococcus isolated from their milk; the other 57 lost lambs without exhibiting an isolation of staphylococcal organisms. There 4  31  1  2  15  1  0  15  1  0  5  44  6  5  24  3  3  25  2  3  6  30  6  2  16  2  1  13  3  3  7  20  3  1  8  3  0  11 
Discussion
In this flock of range ewes, mastitis in the clinical and subclinical form was not found to be of either statistical or, more importantly, biological significance. The majority of the ewe milk samples taken at birth and 3 weeks later were classified as no growth. These included samples that failed to yield any bacterial growth and those with contaminates such as nonspeciated bacillus. It is interesting to note that significantly fewer contaminates were found in milk samples taken from ewes at the 3-week examination. This finding is perhaps due to less contamination of the ewe's udders in the larger, cleaner outside pens and lots than in the smaller, soiled jugs within the lambing sheds. Within 24 hr after the lambing when the initial samples were taken, the udders were soiled with feces and uterovaginal discharges. The level of contamination was further aggravated by the fact that none of the ewes were crotched prior to lambing.
Relatively few milk samples, either at lambing or 3 weeks postpartum, h/td bacterial growth of a potentially pathogenic nature. Therefore, mastitis would be expected to have little, if any, impact on range flocks similar to the study flock. In support of this concept, only six isolations with three organisms of proven mastitic pathogenicity were found from the total of 35 bacterial isolations. These included a single coagulase positive Staphylococcus aureus, three isolates of Streptococcus uberis and two Streptococcus dysgalactiae. The majority of the remaining isolations were coagulase negative staphylococcus. This organism is also called Staphylococcus epidermidis and is generally thought to cause irritation of the mammary gland and reduced milk production, but it seldom causes clinical mastitis (Bramley, 1975; Schalm et al., 1971) . Corynebacterium boris was also isolated on eight occasions; however, this organism has about the same effect as the coagulase negative staphylococcus organism, only to a lesser degree. (Bramley, 1975; Schalm et al., 1971) . The incidence and etiology of ovine mastitis have been investigated by others. Data by Schalm et al. (1971) from a flock of 587 ewes indicated a subclinical mastitis incidence of 37.4%. This estimate was based on the California Mastitis Test (CMT) scores of 1, 2 and 3. A recent range flock study by Gross et al. (1978) with similar shed lambing methods determined an incidence of mastitis of approximately 10%. These ewes had positive CMT scores on both udder halves. With all isolates in our project except nonspeciated bacillus contaminates included, a prevalence of slightly more than 14% was found. This value relates better to the data of Gross et al. (1978) on range ewes than to those reported by Schalm et al. (1971) . However, it is not known whether the ewes in Schalm's study were range, farm or dry lot ewes. Schalm et al. (1971) found that the majority of their bacterial isolations were coagulase positive staphylococcus organism (41.8%). The coagulase negative Staphylococcus and Streptococcus species each accounted for about 9% in that study. Our data correspond very poorly with this information, as we found nearly 85% no growths or contaminates. Less than 14% of our samples had isolates of potential pathogens. Perhaps if the type flock used in their study were known, conclusions could be drawn from a comparison of the two studies in terms of etiology of ovine mastitis.
Further evidence of the minor importance of mastitis at lambing for range ewes is found in the relationship of organisms isolated from the same ewe both at lambing and 3 weeks later. None of the ewes had the same pathogenic bacteria isolated on both occasions. Gross et al. (1978) stated that the CMT's performed in their study also reflected a changing condition between parturition and docking. Three ewes had coagulase negative staphylococcus isolated at both times. Conversely, nearly 74% of the ewes had negative or Bacillus species isolated consecutively at these two sampling periods. In most mastitis studies, for a gland to be considered infected with a given pathogen, that organism must be isolated at two consecutive samplings. With this in mind, only three mammary glands in this study could truly be considered to harbor a given bacterial organism.
No relationship could be found between potentially pathogenic bacterial isolations and ewes which had lambs that died. Gross et al. (1978) , on the other hand, was able to conclude that more ewes testing positive by the CMT lost their lambs than did ewes that tested normal. We did observe a trend in this direction. Perhaps the difference is due to the percentage of CMT positive udders that failed to contain bacteria in sufficient numbers for isolation. This may range from approximately 10 to 20% of the udders. The type of organism present will also influence the degree of the CMT reaction. If these ideas are correct, we would expect a lower correlation between isolation attempts and lamb deaths than between CMT score and lamb deaths.
There was a linear relationship between ewe age and the prevalence of staphylococcal isolations from the milk (figure 1). However, this relationship held only when all the staphylococcal isolations were pooled to form a single group. This is statistically significant but represents little, if any, biological or economical importance.
The distribution of no growth-bacillus findings for the entire flock and that of the 116 ewes with culture reports and age determinations was found to be proportionally similar. The same was true for the pooled staphylococcal isolations for the 116 ewes at lambing and 3 weeks later. This information, along with the fairly constant level of no growth-bacillus results (figure 2) on a daily basis throughout the lambing season, indicates a lack of buildup of bacterial infection in the lambing area or sheds. This observation is contrary to our anticipated hypothesis because we observed an increase of fecal material and utero-vaginal discharge within the lambing lots and sheds as the lambing season proceeded. This was particularly true during the peak of the lambing campaign, when little time and effort was spent on sanitary measures.
Palpation of the udders and~examination of the milk revealed udder induration, clinical mastiffs, udder edema or altered milk in 57 of the 242 sampled ewes. Of these 57 ewes 49, representing 19% of the total flock, had an increase in sclerotic tissue. Generally, the distribution of the indurated tissue was homogeneous over the entire gland. Some localized areas, presumably encapsulated abscesses, were also noted. There was no significant distribution change noted in relation to age for the udders that were hardened.
Examination of the total staphylococcus isolation data with respect to udder induration revealed no significant correlation. Because of the lack of a meaningful relationship between the sclerosis observed and the bacterial isolation these data do not appear to be associated with mastitis. The exact nature of the diffusely homogeneous induration could not be determined by the investigative criteria of this project. Moule (1954) did feel that an udder abnormality which he termed fibrosis was in most instances related to previous infections. His data, however, were not suited for comparison to our findings.
There were more ewes with clinically abnormal udders which had lambs that died than would be expected. In the majority of cases, the abnormality was diffuse induration. These findings agree with those of Moule (1954) , who found 10.3% lamb mortality in ewes with sound udders and 23.6% lamb mortality in ewes with unsound udders. Furthermore, we did find an excessive number of ewes that both lost their lambs and had a blind teat. These ewes amounted to 2.2% of the total lambed. Schalm et al. (1971) found a prevalence of 1.4% nonfunctional udders. When accumulated, 11.3% of the ewes lambing that lost lambs had an udder abnormality or blind teat. Projected to the total flock, over 450 ewes would be expected to have a reduced milk supply due to one of these conditions. Therefore, management should require shed workers to examine the udder of each ewe as she enters the lambing shed. Early detection of unsound udders at this time would increase the possibility of successful wet grafts, as the ewes and lambs would not be strongly bonded.
Conclusion.
In this project utilizing range ewes lambing in a shed, few bacterial organisms, especially known pathogens, were isolated from ewe milk samples. These bacteria did not appear to affect the number of ewes losing lambs. Sanitation within the sheds did not markedly influence pathogenic bacterial isolation from the milk; however, it probably increased the number of contaminates. The incidence of udder abnormalities did appear to increase with ewes that lost lambs. Most of the udder abnormalities were in the form of diffusely homogeneous udder induration. This hardening could not be related to the bacterial isolates or age of the ewes. For these reasons, we feel that mastitis was not a major problem in this range flock of shed-lambed ewes.
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